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Why Gypsum Cement? 



TABLE OF 
CONTENTS 



today’s demands for speed, accuracy and extensive con- 
touring of models and patterns are causing pattern shops 
all over the country to seek improved materials and meth- 
ods to fulfill these needs. 

Experience has proved that complex contours and inter- 
sections can be accurately and ((uickly dev’eloped with 
gypsum cements. Furthermore, patterns or models made 
from U*S*G* gypsum cements retain their accuracy of 
dimension under varying temperature and humidity con- 
ditions. 

Briefly summarized, the advantages and benefits of j)at- 
terns and models made of gypsum cements are: 

1. Saving in pattern making time. 

2. Accuracy and stability of dimensions. 

3. Adaptability to complex contours and 
intersections. 

4. Ease of producing sectional dies from 
full scale mock-ups. 

5. Flexibility of design in making compli- 
cated mock-ups and check fixtures. 

U*S*(i research engineers have developed a line of special 
gypsum cements to provide the foundry and metal forming 
industry with a range of materials that will meet the various 
S|)ecial requirements of different patterns. 

This manual has been prepared to supply ba.nc informa- 
tion for using these cements. If the methods outlined here 
are followed, the result will be a precise pattern or model. 
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What Are Gypsum Cements? 



Gypsum cements are made from a natural mineral — gypsum rock either 
white or grey. It is finely ground and properly calcined to obtain a uni- 
form product. By controlling calcining and further processing, pre- 
determined characteristics are produced in the cement. 

U*S*G thru constant research and improvement in manufacturing 
technique has developed basically different products to meet the re- 
quirements and wide range of special properties demanded by industry 
todav. 

t 



Unique Characteristics of 

Gypsum Cements 

Gypsum cements, when mixed with water, form plastic masses which 
can be molded, shaped or cast. 

This plastic mass begins first to thicken, then harden, then set. The 
thickening or “creaming” stage varies in length of time with different 
types of cement. To the pattern maker this “thickening” stage is the 

most useful, interesting and phenomenal one, and it is accurately de- 
.scribed as the “period of plasticity.” 

During this period, it can be formed by hand, screeded (or formed) 

with a template; and reinforced with hemp, sisal, wire mesh, expanded 
metal, burlap or muslin. 

The various stages of this period of plasticity” should be observed 
ver\ closely by the pattern maker because specific results can be achieved 
at certain stages and certain stages only. 1 he experienced pattern maker 
waits until the proper plastic stage is reached before working the gypsum 



cement. 



FIGURE 1 




To be successful in making patterns with gypsum cement, the craftsman must familiarize himself 
with all phases of the “creaming” or thickening stages of the cement, known as its “Period of 
Plasticity.” Immediately after mixing at normal consistency, the cement is fluid and free-flowing. 



Utilizing the "Period of Plasticity" 



I'his valuable period is the one which is most freciiiently neglected, to the user s dis- 
advantage. It is during this plastic period that the cement should be used to build up 
patterns and to screed them to shape with templates, because at this time it can be 
modeled readilv, since it has a “controlled” flow. This eliminates the need for molds 

t ^ 

or “boxing in” which would be necessary if using it in its “free-flowing” state. 

A little study and experience will (piickly show how the progressive plasticity of the 
cement can be utilized. Different areas of the pattern will require different stages of 
plasticity, because as this plastic period progresses, the cement gains strength or body, 
and can be built up to the contours recpiired. 

The length and character of this period of plasticity varies with different types of 
gypsum cement, so the type should be selected that will meet the requirements of each 
job. A list of these I ‘Sdi cements and a brief summary of their distinctive character- 
istics will be found on page 45 in this manual. 
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FIGURE 2 




A few minutes later, the mix begins to thicken and have body so that it can be built 
up. Note that the “period of plasticity” is progressing. The mix must be handled 
quite delicately at this stage as slight jarring will cause it to slump and lose shape. 



FIGURE 3 




Gradually the “period of plasticity” progresses and the mix be- 
comes thicker. Each spoonful can now be distinguished. Compare the 
edges of the last spoonful with the indistinct outlines of the first. 
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FIGURE 4 



> j * 




As the period of plasticity progresses further the spatula may be substituted for the 
spoon. The spatula is especially well suited to forming the material at this stage. 
The gypsum cement has gained strength but can still be formed or shaped at will. 




FIGURE 5 



Now the “period of plasticity’* is ending. The mix is becoming harder 
and less plastic. Surfaces are inclined to crumble and bond be- 
comes difficult. The gypsum cement is now going into its initial set. 
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FIGURE 6 



SETTING 

AND 

THERMAL 

EXPANSION 




The period of plasticity has ended and the mix has set to a 
hard mass which can now be added to with o new mix, or it 
may be carved, planed or sawed for any fabrication desired. 







Setting and Thermal Expansion 

\N hfji a ^y|).sum (viiifiit is with water and the resulting; fluid mixture eluiii^es 

to a soli<h there are certain voluim* and tem|>erature changes which start witii the 
initial set. 1 hese changes consist of a setting expansion and a tliermal <*xpansion. 

d'lie tlu^rmal expansion n*<‘e<les as the lu*at of crystallization leaves hut the .settiri^ 
• •xp.MUsion is permanent. 

I he 'cttiiiLT expansion varies with each type of Lry|)-sum cement, the eonsisteney at 
\\ hi<-h th »* material is mi.x<*<l. and the temperature of ttie mixing; water. Water at room 
t «‘inperat ur«\ or helow. is re<‘onim<*nd«*<l. 

I )M>n making patterns ami imxlels. this expansion of the cement must he provi<l«*<| 
f<»r. a- it is this slight hut |><jsitive expansion which enahles ^\ psum <a*ment to free itself 
from the surface u|><m whieti it s«*ts. and is res|Mjrisihle for fine d<*tail r<*product ion. 

S<-ttinj; expansions ami other “contr<»lle<l” properties for the various c<'ments are 
li^te<l under “Physical Data” <iii pa^re 4<i. 
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Who Is Best Qualified to Use These Materials? 



Skilled craftsmen with a background of pattern, foundry or die work can utilize all 
of their past experience to take advantage of the possibilities offered by this material. 

Anyone applying the methods described in this manual will have success in gypsum 
cement pattern making in direct proportion to the skill and knowledge he acfpiires in 
following these directions. 



Necessary Shop Equipment' 



Pro|)er e(|uipment is necessary to make gypsum cement patterns and models. It is 
comparativ^ely inexpensiv'e, the size and type of work contemplated determining the 
e(piipment needed. 



WORK BENCHES The size of the job being made governs the height of the bench. The 

main body of the work should be in as convenient a position as possible, d'he entire 

surface should be flat and can be either marble, slate, polished plate glass, or treated 

hardboard. Iron benches can be used, but the rust resulting from moisture must be 

removed constantlv. 

« 

rhe benches must have straight edges. The better the work bench, the better and 
more accurate the work that can be produced. 

MIXING BOWLS Mixing bowls should be semi-spherical in shai)c, made of spun or 
stamped brass or stainless steel. They should be flexible enough so they may be sprung, 
to remove set gypsum cement easily. 



WORK 

BENCHES 



MIXING 

BOWLS 



A typical work table is illustrated below. 



Lower right shows method of preparing bench tops. 




WOOD BENCH 



> 



^ j 



■V 












V 



4 . * 






X- f « 



t ^ 



9 






r 

I 

► 




TOOLS 





TOOLS T\ \v tools usimI for tins type oi work are mostly special (‘(piipment. Diagrams 
for making tlu‘ most important ones are shown in this manual. They are easy to 
make, and arc* <\ssential to makiiif^ a ^ood job. 



S<*ra|MT.s an* of various slia|x‘s aii<l sizes. 

FLAT SCRAPERS with 1 e<l^<* sin(H>t)i and 1 

rd^e saw t<M>t IhnI. 

KIDNEY SCRAPERS sinootli an<l saw- 

t(N)t ImnI. 

SPATULAS tif varying sizes. 

HAND SAW lar^e-t<M>lli(*<l and wide set to en- 
able saw to clear ils^df. 



BLOCK PLANES — size a^ain de|>endin^ on the 
work. 

REGULAR CARVING TOOLS— as needed. 

CUTTING AND FILING EQUIPMENT for iiieUi 
templates. 

ANGLE PLATES and all other usual devices for 
patt(*rn making. 

WA'rKH facilit i«*s iM*arl>y for frcnjijeiil washing 
of )ian<ls. 



CONSISTENCY 
OF THE MIX 



Consistency of the Mix 



I'he majority of all troubles encountered in working with gypsum cements is due to mixing 
the materials at an improper consistency. Each gypsum cement has its distinct water-absorp- 
tion limit, known as its ''normal consistency. ” 7 his is the consistency at which it is normally 
used. 77 owei'er , at times it becomes necessary to vary this consistency either below or above 
normal so that the required bond and finish can be produced. 
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1 hi.s is particularly true in overcoming the danger of water-soaking, because if the 
“>et" gy |)sum cement becomes water-soaked, it will not form a bond with the second 
mix. Therefore, to compensate for this, the first mix is made below normal consis- 
tency, to allow for the added water it will absorb from the fresh mix. This procedure 
will be noted as you follow the examples given in this manual. 



Hand Mixing 

All mixing equipment should be clean — free from “set” cement and other foreign 
material. This is important, as “set” cement will accelerate the “set” of the new mix, 
thereby changing its entire period of plasticity. 

Weigh the cement, and measure or weigh the water. 

The cement should be sifted or strewn into the water evenly. Avoid dropping hand- 
fuls of the cement into the water at one time. 



Allow to soak 'i minutes, undisturbed, then mix thoroughly. Stir from the bottom, 
forcing the material to the top. Care should be taken that no air is beaten into the 
mix during this process. Air will be forced out of the mix with proper mixing. Keep 
mixing until a smooth, even mass is produced. 



Mechanical Mixing 

hen using a mechanical mixer, be sure the mixing bucket is of proper size and design, 
(hee illustration on page 48 in this manual.) 

\\eigh the cement and measure the water accurately for each mix. Sift or strew 
the cement into the water slowlv and evenlv. Handfuls of the cement should not be 
drop|)ed into the water. 

.\llow to soak from two to five minutes. Mix from two to five minutes. Experience 
will determine the correct length of soaking and mixing time. Use a clock to time the 
soaking and mixing operations to insure uniformity of mixes. Due to the speed of 
machine-mixing, there is danger of over-mixing unless this process is accurately timed. 

Mechanical Mixer Specifications 

MOTOR F or batches 10 to 50 pounds: ]/^ or 1/3 h.p., 1760 r.p.m. direct drive. 

For batches of 50 to ^200 pounds: 3^ h.p., 1760 r.p.m. direct drive. 

MIXING SHAFT The mixing shaft should be set at an angle of 15° from the vertical 
and the propeller should clear the bottom of the container by one or two inches. 
While mixing, the shaft should be about half-way between the center of the con- 
tainer and its side. The propeller rotation should force the mix downward. 

PROPELLER BLADE For batches of 10 to 50 pounds: 3-inch diameter, 3-blade, 25° 
pitch propeller. For batches of 50 to 200 pounds: 4-inch diameter, 3-blade, 25° 
pitch propeller. 



HAND 

MIXING 



MECHANICAL 

MIXING 



MECHANICAL 

MIXER 

SPECIFICATIONS 



NOTE: It is of extreme importance to keep all equipment clean, to avoid acceleration of the **set. " 



FIGURE 8 
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To make a template all contours and reference lines are accurately scribed 
with an awl on the metal to be used. The template is then cut and filed to 
the scribed lines. It is imperative to have a smooth and accurate template. 



THE USE AND 
CONSTRUCTION 
OF A TEMPLATE 



The Use and Construction of a Template 

A template is a piece of metal which is cut to the shape indicated by the blueprint, and 
is then used as a tool to screed or form gypsum cement to the desired shape or contour. 

The thickness of the stock needed for the temjtlate depends uj)on the type of gypsum 
cement to be used. Steel or any metal strong enough to scrape the “set” cement is 
necessary. The thickness — or gauge — -of the metal is governed by the hardness of the 
cement. For the hardest types of cement, 16 gauge is practical; for the .softest, twenty- 
seven gauge, half-hard brass is satisfactory. 

After .selecting the correct gauge template stock, the metal sheet is generally first 
prepared for scribing (or transferring of the design from the blueprint) by coating it 
with layout dye — a blue coloring matter which makes the .scribed lines easier to follow. 
(The dye may be obtained from pattern-makers’ .supi)ly houses.) 

When a number of steps are recjuired to complete a pattern, and the templates are 
not recpiired for future references, one teni[)late sheet is u.sed, and the successive 
changes scribed on the template are cut out as the work j)rogres.ses. 

However, if it is necessary to keep the templates for future references, a .series of 
templates must be made, one for each successive step. Each of the.se successive tem- 
plates must register with the })receding one. 

When the.se points have been decided, the .scribing is done with the aid of a .scratch 
awl. All reference lines must be scribed on the template for guidance. 
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After all 1 ines have been scribed, the template is cut, and filed to follow the contour 
of the design accurately. All scratches and imperfections in the finished template will 
be transferred onto the finished work. It is, therefore, imperative to have a smooth 
and accurate template. It is now ready to be attached to the sled. 



The Sled 



riie function of the sled is to support, guide, and steady the template as it is pushed 
through the j)lastic ma.ss, screeding it to shape. 

In !ising the sled, the bench is greased so that the sled will slide easily. Cart* must be 
taken so that there is no grea.se under the moulding being made, d'he sled consists 
basically of a “slipper-board,” and the board to which the templatt* is nailed, or 
bradth'd. 

This template board is cut out to a contour roughly similar to the contour of tlu* 
teni|)late. Clearance is provided .so that the wood dot*s not projt‘ct beyond the tem- 
plate, thereby ruining the shape being formed. 

ddie sh*d construction is modified as re(juired by the tyj>e of work involv<*d. ’^Phis 
can b(‘ noted in tin* illustrations in this manual. 



Shellac 

Sh(“llackiug is necessary to .seal the pores of the cement. 

B(‘st results are obtained when Hake orange shellac* is us(*d. It should be* “cut” and 
thinu(*d with alcohol only! Cse no c*utting agent <*.\ce[)t pure* dt*naturc*d alc'ohol, as 
oth«*r cutting agents may cause difficulty in .se[)aration. 

riie sh(*llac should be cut back thin enough so that the first c*oat applit*d is ab.sorb«*d 
by the* (*ement. If the surface remains glos.sy, the shc*llac* is too thick. S<*vc*ral thiti 
coats arc* better than one heavy c*oat. No sanding is nc*c*essary. 



Burnt Shellac 

Kvaporating of the alcohol in shellac does not make a glue. Burning is nt*cc*.ssary to 
make it adhc'sive. It is used when two or mcjre piect*s of “set” gypsum cement arc* to 
be glued together. It is applied with the fingers or a brush. 

To “burn’ shellac, the cut shellac is poured into an open vessel to which fire* can be* 
a|)plied. 'Phe size of the vessel depends on the amount of burned shellac- wantc*d, l>ut 
the cut shellac should be at least * 2 deep in the ves.sel. It is then set afire, and 
stirrc*d intermittently while burning. When bubbles cover about one-third of the 
surfac*e, the fire is snuffed out. 

.V skin will form over this burned shellac after it ccjols, which acts as a protc*c*tion. 
Phe shellac can be used indefinitely as long as it is moist beneath the skin. However, 
take care not to u.se the skin when applying the shellac. 

W ht*n using burnt shellac, both surfaces to be glued must be primed with sev'eral 
c*oats of rt*gular “cut ” shellac. .Vs soon as the primer is dry, the burnt shellac is applied. 



THE SLED 



SHELLAC 



BURNT 

SHELLAC 
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Parting Compounds or Separators 

Parting compounds or separating mediums are used to separate one layer of gypsum 
cement from the other. The various materials which can be used for this purpose are 
listed on page 44 in this manual. 



Basic Methods 

Used for Making Master Patterns 

There are five principal methods employed in making gypsum cement patterns. Each 
is suited to a particular type of pattern, so the product to be made should be studied 
to determine which of the five methods is required. It is not necessary to be proficient 
in all methods to make many simple patterns, but after one process is learned, skill 
will be developed with other methods. The five methods are: 



1. RUN WORK- -or screeding a straight mould. 

2. RUN WORK- -in such shapes as square, rec- 
tangular or oblique. 



3. TURNED WORK on the bench. 

4. ROD or BOX TURNING. 

5. BUILT-UP WORK. 



Run Work — Straight Mould 

This method is used to produce patterns or pattern stock for models having parallel 
edges or to form a straight moulding. It is the easiest and simplest type of pattern to 
make with gypsum cement. There is no restriction on the contours that can be pro- 
duced by this method. Let’s take a simple type job and make it. 

The (1 rawing calls for a mould contoured on the face and back. Because this is a 
double-faced mould, a first — or prime run — must be made. This run serves as a 
follow-board — (or support) — for the pattern. 

Cut the template to follow the contour of the back of the pattern. Make the sled 
and grease the bench. The cement is mixed a little below normal consistency for the 
first niix, then allowed to “cream” a bit before it is placed on the bench in front of 
the template. If some of the cement is allowed to lap over the end of the bench, it will 
act as an anchor to prevent the mould from “sweating”* loose before the work with 
the template is finished. Plasteline, or modeling clay pressed on the bench at intervals 
also gives the cement a grip and helps anchor it in place. 
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FIGURE 1 




Run work is produced with a sled, constructed os shown. Note the guide board that slips along the straight edge 
of the bench. The outrigger board slides on the top of the bench and prevents **chatter." The template is bradded 
in place. Tools shown are brass bowl, saw edge scraper, flattened spoon for mixing, and three sizes of spatula. 




L 

Gypsum cement mixed at below normal consistency is placed on the bench approximately to the outline of the template. >«<hich 
has been cut out to follow the contour of the back of the pattern. Some of the cement is allowed to lap over the edge of 
the bench to provide an anchor. As soon as the cement has been roughly placed in shape, the sled is pushed through the mass. 



FIGURE 2 
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FIGURE 4 




Here the cement has been screeded several times. The voids are 
built up before each screeding. The template should be pushed 
only in one direction, the metal cutting face striking the mass first. 



FIGURE 5 





The second mix of gypsum cement is applied into the voids left in the original run 
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Next, push the template through the newly applied mix. Pres- 
sure is applied by holding the sled firmly against the bench 
with both hands. This is imperative to make the sled run true. 








The prime run for follow-board is now completed, and 
shellacking and application of the separator medium, 
way the cement overlaps the end of the bench for an 

I 

I 

I 

1 

K - ... . 



ready for 
(Note the 
“anchor.”) 
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FIGURE 6 



FIGURE 7 
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FIGURE 7 



FIGURE 8 




The template is now pushed through this new mix to form the pattern. Note how 
the cement in this very plastic stage “rolls** as the template screeds it. Inciden- 
tally the function of the guide board of the sled clearly is demonstrated here. 
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FIGURE 9 



The pattern is now completed and is 
sawed to length before removing it from 
the bench. The pattern lifts off easily. 




The completed pattern is separated 
from the follow board below. It is 
then shellacked and ready for use. 



FIGURE 10 
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As the 



“creaming” action progresses, the cement becomes stitfer, and firmer, and 



therefore easier to control with a spatula. 

Tsing the sjiatula, spread the cement in front of the template in a shape roughly 
resembling the outline of the template. Don’t built up too great a mass for the tem- 
plate to remove at one time. It is better to build up gradually by adding more cement 

after each screeding. 

d'he temjilate is now pushed by through the plastic mass. It is always pushed in 
one direction only. When it has been pushed through the mass once, the sled is picked 
up, the template cleaned, and the waste cement discarded. .\dd more cement to the 
mould to fill in as much as po.ssible, the remaining voids. Return the sled to its starting 
posithm and push through again. Repeat this operation as often as necessary. 

1'he high .spots in any profile are the most difficult to build up. Therefore the craft.s- 
man should pay |)articular attention to these, d'he low sjiots practically take care of 

thems(‘lv(‘s. 

When this first mix has progress(‘<l .so far through the p<Tiod of plasticity that it will 
no longer make a good bond, stop working with it. HKTEM P/'Jil \(l (i) PSl M 
( KMEST IS yOT to be re.sorted to, as it will become chalky, and have no .strength. 
'I'lu* h*ss th<‘ cement is handled during forming, the better. \Mien a large ma.ss of 
cenu'ut is u.sed. it is not advi.sable to bring the cement directly up to the template with 

the first mix, because of expansion difficulties. 

Now make a .second mix and continue building u|), filling the remaining voids ami 
.scn*eding, as before. If the nuudd is not completed with the .second mix, a third or 
fven a fourth mix may be us<*d. IIowev(‘r, the.st* additional mixes should be made at 
NORMAL consistency. 'Phat is, they should be more fluid than the first mix, which 



has “st‘t 



was imule RLL()W normal consistency. 

If when applying thes<‘ subse(|uent mixe.s, the new mat<‘rial crumbles or tears, a 
gn^ater aimnint of mix should be a|ipli(Mi and scre<*ded as (piickly as possible. I'lie cau.s<* 
of thi> crumbling or tearing is due to the ab.sorption of wat<*r l>y the first mix which 

from the .subse<pient mixe.s used. However, can* should be exerci.s<*<l Fiot to 
aj)ply so much m*w mix that the entin* mouhl will lM*<*om<* water-soaked. 

Wln*n the follow-board or support has be<*n comph*ted, it is shellacke<l or oth<*r- 
wisc s<*ale«l. Parting cojnpound is then applied over the shellac. M<*anwhile, the tem- 
plat<* is change<l to the “face** contour l>y f*utting and filing. 

W« are now n*ady to mak<* tin* |)attern. A new mix of gypsum ceim*nt is applied 
«»ver the follow-boanl. and the s<*n*<*<ling c*ontinues. using the .same pr<K*e«lur<* as in 
making tin* follow-board. When this is finish<*d. tin* patt(*rn can be (*»it to length, 
carv<*»|. initn*d. or furtln*r fabricated iji any <lesired nianrn*r. It is then ready f<»r final 
shellacking. 



kern iyf ium cement xeti, $1 keati up to a greater or lei%er degree, depending on tke type of cement u%ed. H ater, due 
to conden$atton , lettlei between tke platter and tke kenck. If proper precautioni are NOT taken, tke mould will free 
tttelf from tke kenck kef ore tke ureeding it ftnttked. 
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The template is cut to conform to the contour of one face. The template board must clear the entire pattern. 
The sled is made the same as for run work. The pivot stud on which the slab is rotated is covered to pro- 
»«ct if from fh* cemonf. Sine* th* drowir^g call» for o »h*ll poft*rn, a follow-boord it n#<«ttory A number 
of brodt or* driven info fh« ilob fo t«rv« at on anchor for fh« follow-boord Th# tlob it fh«o gr«ot«d. 



Square/ Rectangular or Oblique Shapes 



PLAN 



VfttT |)ritH(*irurv is au*(|UirtNl in h sfr;ii^[it flir* ktiovs ran la* to pro- 

i* s(|uurt\ Im*\u^oiiuI, rt*<*tuii^tilar, <M*ta^ofuil un<l iiiulti-fjirtMl >hap<*> •Joints or n»if< rui^ 

will not 1 h* iH‘rt‘ssarv. 

riu* tt‘<*hni< |Ut* is tht* ^a^u‘ u> that usfil in rnnnin^ a strai^rht 
inonhlin^. M In* only (litTrrrnrt* is in tin* n.^t* of a >lah whirh 
conforms to tin* hasic >hapt* t>f tht* pattt*rn (s<|nar»*, rt‘t*tan- 
^nlar, ln*xa^t>naL t*tc.> only lar^ftT, a> to proviih* a surface 
for tin* sU'tl to rith* t>n. Tin* slah is pivott*<l aroninl a < t*nti*r 
^tinl attachcfl to tin* ln*in*h. M'hi> pivot permitN the joh to he 
sNVun^ into a positiim ct>nvt*nit*nt to tin* craftsmarn 
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This drawing it for o iquore th«ll poftern. The accompanying illutfrafiont d«- 
tcrib« fhe tfept invofved to produce fhit thap«. Th« handling of fh« material m 
making jobs of fhit fyp* '* Ihe same at for run work. Paft*rnt mad* by fhit 
m#fhod n*«d no mitering at fhe template produces the miter 
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FfGURE 3 



When the follow-boord is finished, it is shellocked and parting compound brushed 
on. The template is changed to the outside contour of the shell pattern. All sur- 
plus gypsum cement has been completely removed from template, sled and slab. 
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FIGURE 4 



A new mix of cement, at Below Normal 
Consistency is placed over the follow-board, 
to start the shell pattern, and screeded. 




A second mix at Normal Consistency is necessary 
to produce the hairline detail and smooth sur- 
faces. Observe the plastic state of the cement. 




FIGURE 5 
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When the final set has occurred, the shell pat- 
tern is removed from the follow-board. Good 
workmanship will produce a flawless pattern. 
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FIGURE 7 
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The interior of the pottern has all of the detail of the J| 

follow-board. If no bosses or appendoges are to be odd- 
ed, the shell pottern is shellocked ond is ready for use. 
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Circular Shapes (Turning) 

Circular shapes, such as wheels, discs and housings, are made with a modified arrau^e- 
meut of the run work sled. The temj)late is rotated around a center post to produce a 
symmetrical pattern. 

For these circular shapes, the template is made with the center line scribed. A pivot 
plate is centered to this line and nailed or screwed in place on the template board. 

A center post is j)laced in a hole in the bench. This post should have a running' 
thread, with a double nut for height adjustment. The pivot point at the top must be 
ab.solutely ri^id and should be set higher than the top of the j)attern to be made, so 
that the template will clear the pattern as it is rotated around the pivot point. 

By application of this method of rotating the template around the center post, 
sweeps of any diameter, or segments, can be produced. 

The mixing and handling of the gypsum cement in making a turning should follow 
the same procedure as explained for run work. 

For thin sections, a follow-board must be made 
first, and the pattern built on it. 

The accuracy of the finished work depemls upon 
the accuracy of the e(iui})ment used. However, ac- 
curacies within 0.()05 inch can be maintained by 
this method. 

The drawing shows a typical example of circular shapes, which 
in this case is a die. This pattern is made in four parts, as shown. 













After the threads on the center post are covered to avoid getting gyp- 
sum cement into them, the mix at belov^ Normal Consistency is placed 
on the slab to approximately the height and contour of the template. 



FIGURE 3 
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The template is r>ow rotated severol times to screed and 
shape the moss roughly and to fill the voids as much as pos- 
sible. Hold the sled firmly ood rotote with an even pressure. 
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FIGURE 4 




Clean the template of set material with the saw tooth scraper 
and apply a new mix at Normal Consistency to fill voids. 
A spatula of the correct size is used to apply the cement. 




Details of the pattern are built up while rotating the sled by directing the surplus cement 
with the spatula. When the excess cement In front of the template loses its plasticity due to 
water absorption, it must be discarded. Add more cement until the details are completed. 




FIGURE 5 
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When the shape is completed, excess material is removed from the fin- 
ished pattern by rotating and lifting the sled simultaneously. No hand ^ 

finishing is required as the template will pick up all excess cement. 




FIGURE 7 






Step 1 is completed by shellacking and ap- 
plying the parting compound. The template is 
then chonged and step 2 can be started. 








FIGURE 8 




Step 2 or the second part of this pattern is a thin disc, as will be noted 
by the thin gap between the top of step 1 and the template. The 
gypsum cement mix at below normal consistency is placed and screeded. 




A small second mix at normal consistency is used to produce the fine 
finish. Excess material is removed from the work as the sled is lifted, 
while rotating, it is then shellacked and separating medium brushed on. 




% 

.!! 

I 

i 



FIGURE 9 
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For step 3 or the spacer ring, the template has again been changed and a new mix at normal consistency has 
been prepared. The craftsman is taking full advantage of the controlled flow of the cement to place it in position 
for screeding. After the spacer ring is complete, it is shellacked and the separator brushed over the entire surface. 



FIGURE 11 
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The final step is to change the tem- 
plate and make the last turning 
with a mix at normal consistency. 
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When the final turning is set, the sections are carefully pried apart and separat- 
ed. If necessary, use a thin spatula, a wedge or compressed air to separate the 
parts. Fill in the holes in the center with cement, carving off the excess cement. 




Ears are made by adding a fresh mix of cement in the desired thickness to the 
turning. They are then shaped by hand to conform to the drawing. The disc in the 
lower right hand corner can be used to check the accuracy of the pattern. 
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FIGURE 12 



FIGURE 13 
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This is a typical bench used for turning extremely accurate work in the pattern shop of a large aircraft plant. The i 

craftsman is setting up his template which rotates on the horizontal rod. The two pivot rods in the background and 
their adjustment collets, are used for segment turning. The sleeve indicated by the arrow, holds the pivot rod when 
full circles are to be turned. All of these fittings are machined to insure extreme accuracy in the finished product. 
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The template for box turning is made the same way as for other work. However, a box with turning rod which rotates 
in journals is substituted for the sled. The template board is screwed securely in place to furring strips on the inside of 
the box, and is at center line height. The cord to provide a mechanical bond between the rod and the cement is in 
place and ready to be secured. A metal bar has been tied to the rod to help the cement at its maximun diameter. 



Box or Rod-Turning 
Cylindrical or Kindred Shapes 

These shapes refjuire more experience in the handling of gypsum cement than the other 
methods, hut it is the best way to make cylindrical or kindred shapes. 

Bv this method, the cement is formed onto a rod which is rotated horizontally in 

t ^ 

journals in a box. As it is rotated, the excess cement is screeded by a stationary tem- 
plate attached to the box. It will be noticed that the work is rotated in this method, 
rather than the template. 

The journals in the box must fit the size rod to be used. A handle, for turning, such 
as a lathe-dog, is clamped to the rod. 

The template is made in the usual manner. However, the true center on the tem- 
plate must be cut away to allow for the radius of the rod. I herefore, an arbitrary line 
must be established on the template in order to locate it on the template board in its 
true position. The template board is fastened securely to the furring strips on the 
inside of the box which will support the template board at the center line height. 

The pattern is built up on the rod in the following way; some twine is tied to the 
rod at the opening of the template. The rod is then rotated, and the twine guided in 
the manner of a screw thread, to the other end of the opening and back to the start- 
ing point, where it is securely fastened. Ihis twine forms a bond between the rod 

and the cement. 











The cement mix at below normal consistency is spread along ^ 

I 

the rod forming a body to which the subsequent mixes may ^ 

be readily applied. None of this first mix touches the template. i 



FIGURE 3 




A second mix at normal consistency is prepared and is built up 
to the template. The work is rotated slowly in the direction of the 
arrow only. The illustration shows the second mix has been used. 
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FIGURE 4 



Another mix at normal consistency is applied to fill voids and give 
final finish to the pattern. When the cement loses its plasticity it must 
be removed from the template and discarded, and more mix added. 




The finished pattern is removed from the box by lifting 
it out with the rod. The rod is removed from the pattern 
by twisting and pulling, and the pattern is ready to use. 



FIGURE 5 





35 































ftOX ot 



■ OO-TUtNING 



36 



A piwt* of metal can l)e tied crosswise to the rod at this time, if iu*c‘essary. wliieli 



will help support the cement as it is applied. If the rod is not to he used a^ain, 



i. e.. if it is to he left in the pattern, the pit^ee of metal 



can Im* sohlered to the ro<l. 



\ small hatch of cement mixed at “helow normal 



eonsisteney” is now spread alonj; the entire length 



of the pattern. 'I'he rod is rotate<l .s7o//7//. ami as tin 



cement “creams, more is ad(h^<l. ( are should lu 



taken not to a|>ply Um mneh of the mix at one time. 



as its «)wn weight will <*ause it to saj; away from tin 



ro<l if applie<l in too ^reat a quantity. Sa^^in^ will 



hn*ak the h<md hetween the cement and the nal. 



<ons«Mjueiitly the patt(‘rii cannot he rotate<|, ami it 



w 




M‘ m*<*«'xsar\’ to start over aijain. .\ll that sh(»uM 



he a<*<*ompli'»ln*«l with tin* a|)plieation of this first 



mix is to M*<Mire a firm foundation f<»r the suh.se- 



queiit mixes. 

All “^la'/.ed”* surfa<M*s must In* “rou^hem*d* he- 
f«»re pro«*«*<*din^ \Nith new mixes. 

the pattern is r«»tate«l. the waste materiid that 
i<, M-reeded hv the stationary template* must lM*<*«m- 
staiitlv r«*im»veM| ami <lis<*anh*<l. ( tnh a elean t«*m- 



pl.ate wdl pro«lm*e* satisfactory work. 



Ml adeiitioiial mix«*s n*<iuire<l should In* of “nor- 



mal e«»iisist«*m'V**aml t he mimlM*r of mixe*s m*«“«h*<l <h*- 




|H‘mls ii|H>ii how diffie’ult an* the <‘oiitours to he* huilt 
up In appl\ m^ tinvse* m*w mix«*s can* shouhl In* 
take‘11 that /un/e massrs of tin* <*e*nn*nt do not <‘<»im* 
in eauitaet with tin* teunplat*'. A stnall eh*aram*<* 

1m* pro\ ideal tei alleiw fe*r the* “se^ttin//” e*Xpail- 
snui e)f this lar^e* mass, i'aihire* te» alleiw feir this “se*ttin^'* e'xpaiisieni will re*siilt in 



With good workmonthip pottornt of 
tionol occurocy will b« produced by thlt m«th< 



“eliat te-nn^'*‘ as the- patte*rn is n»tate*e|. 'I his small (*le*aram*e* is tln*ii filh*el in with a 



tinishin^ <*etat e»f ;i fn*sh mix spn*ael eive*r tin- e*ntire* patte*rn. 



•// irmrmt §» #• **Arf*' il w$ii /•fin • gimBed 7k$i gisBed mtiBt hf **fmgk 

rmrd*' trttk iwmrrmtrml kefmff miMti mft mppiied, #f tke /•//•«*#«£ k^md mmd 

mBf t§> peri 



Box or Rod-Turning Principles 



Applied to Core Work 



\N InTe* M eein- )mi\ must Im* prtMlin'eaJ. tin* ine'theMl is altenal setiin-what fn»m simple 



nKl-tiiniin*: pnKsalun*. 



r<-in|»lMt<* < han/'e*’* must Im- mii 4 ie as th<* w<»rk pn»//n*sse*s,. The- template if< first <‘ut 



\ 



<»ut anel (deal tei ramfeirm t<» tin- sha|M- eif tin* n»re ami its prints, d'ln* <a»r«* is t urinal 






ami when c*«uiiple tesi. it is s}n*lliiek<al. 



\ elam is tutw hiiilt up arournl tin- tatre- at tin- parting; liinf. 'I liis mav lx* tioin- hv 



usjti/: e*itln‘r syntln-tk- <»r natural <-lay. e»r hy saw'iii|/ Ixiareis t<< th«* (amtinir of tin- <a>r« 



I'ariini* ta»rn|MMind is aftfuied t<e tiie ex|Mi«M*d surfa^a* of ta»re- ami <iam 



a 



A mix of gypsum cement at “normal consistency” is now applied over the entire area 
of core and dam, and built up roughly a little more than the thickness recjuired. After 
the cement is set, the core box is removed from the core. The parting line is trued up, 
and if the core box is to be produced in metal, it can be carved to metal thickness 
and shellacked. 

With the core box finished, the template is now ready to be cut to the contour of 
the pattern. After this is done, the core is “roughed up” a bit to provide a mechanical 
bond for the new mix. This new mix is screeded to the shape of the changed template 
and the finished pattern shellacked. 

Any pattern made by this method will produce the metal thickness specified by 
the blueprints, if the template has been scribed, cut and filed accurately. 



Built-Up Work 

On designs where irregular shapes, or combinations of shapes are recpiired, or where 
patterns are to be produced with the aid of lofting templates, Bt ILl-T B work is 

retpiired. 

By combining shapes produced by any or all of the other methods tlescribed in this 
manual, the types of i)atterns which can be made by BUILT-UP work are unlimited, 
ro make a composite pattern, the different .sections can be glued with burnt shellac 
if surfaces are present. If, however, blending is necessary to make the joint, free- 
hand work will be recpiired. 
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For built up work, a fibre reinforced gypsum cement slob approxi- 
mately V4 inch thick may be used in place of metal reinforcement 
The fibre is spread over the bench and the mix spread into it 
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FIGURE 2 




The fibred slab is sawed to size and will be bent to serve as 
a backing to span the gap and fit between the templates. 
These templates also have been made of gypsum cement. 
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FIGURE 3 
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The fibre slabs have been bent and tacked in place with gypsum cement. Fibre bats are then dipped into the 
cement mix and placed over the slabs to reinforce the pattern. The bats are applied almost to the template 
line. Space must be allowed between the bats and the finished template line for a finish coat of cement. 
















FIGURE 4 



FIGURE 5 
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FIGURE 6 
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Avoid wavy surfaces by scraping in various direc- 
tions with the saw tooth edge of the scraper. 



FIGURE 7 




The final finish is produced by plan- 
ing, carving and sandpapering. 
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FIGURE 8 




To strengthen the pattern, place supporting strips of wood or metal on the inside 
and tie in place with fibre bats dipped in the mix. These illustrations show the 
principles of contouring and built-up work with the aid of lofting templates. 




In BUILT-UP work, gypsum cement slabs are used similar to the way boards are 




used in wood work. Slabs can be cast by spreading the gypsum cement on the surface 
of the work bench. As it “creams,” it is built up to the thickness desired. If both faces 
are to be parallel, the center should be built up a little higher, and some thickness 
blocks are placed at the edges. A piece of glass is then pressed down until it rests on 
the blocks; the excess cement will be squeezed out at the sides, dhese slabs can be 
made to anv thickness and contour. They can also be reinforced with any con- 
venient reinforcing material to giv’e them added strength. 

When “LOFTING TEMPLATES” are used as in aircraft or similar type work, 
they are set up in their specified positions. I he gaps or spaces between the templates 
can be spanned by the use of reinforcing slabs or expanded metal. The slabs may 
crack in bending, but the cracks will bind when a new cement mix is added. 

The cement is put on free-hand in the shape of the lofting templates. I his free- 
hand shaping is done mostly while the cement is still in its plastic state. After it has 
set, it can be carved, scraped or additional cement can be applied. 

One word of caution: Gypsum cement should never be carved unless it is moist. 
If it is dry, it will chip ahead of the carving tool, making it impossible to produce 

a smooth cut. 
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This large and extremely accurate lofted pattern is an example of the type 
of work possible to produce with gypsum cement. The contour was controlled by 
use of metal lofting-templates, which can be seen embedded in the pattern. 
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Reinforcements 

\\ hen added strength is needed, REINFORCE]\IENTS are added to the gypsum 
cement. 

The one most universally used and versatile reinforcement is uncarded, long-fibre 
hemp. The hemp is matted in bailing, so it must be picked apart to loosen the indi- 
vidual strands. Then a handful is made into a flat bat and dipped into the cement 
mix. This bat can then be added to the under coating of cement being screeded, thus 
becoming an integral part of the pattern. The number of bats needed depend on the 
size of the job. 

Handfuls of the hemp can be dipped into the cement mix and formed into a rope to 
tie metal or wood reinforcements in place. 

Thin flexible slabs can be made by spreading the hemp on the bench and applying 
a thin layer of gypsum cement over it, pressing it firmly into the fibre, while spreading. 
After it sets, it can easilv be cut into convenient size slabs. 

Uncarded hemp or sisal fibre can be obtained in large quantities from wholesale 
distributors. In smaller quantities, from local upholsterers’ supply houses. 

Other reinforcements are wire mesh — expanded metal — metal rods and flax fibre 
for delicate work. Wire can be used as a reinforcement, but it must be wrapped with 
dipped hemp or flax fibre, which will furnish a mechanical bond between the wire 
and the cement. 

Metal rods and wood bar reinforcements, which are to be used as supports for the 
finished pattern when handling should always be tied onto the work with hemp 
fibre after the “setting expansion” has taken place, to avoid distortion. 

Wood should never be imbedded in the cement as a reinforcement. The moisture in 
the cement will swell the wood. This swelling will distort the pattern. 



Pouring Plaster Into a Mold 

This method is widely used in making gypsum cement reproductions. 

The mixture is poured into the cavity from one side. In this manner the air is driven 
ahead of the cement, and reduces the number of air bubbles. One of the characteristics 
of gypsum cement is its tendency to form pinholes or air pockets on its surface. To 
eliminate and break down as manv of these bubbles as possible, the mold should be 
jarred or vibrated while pouring. 

Another method often used successfullv to avoid air pockets is to spread a layer of 

R.* 

cement over the face of the mold and then tamp with a brush. \\ hen these air bubbles 
are broken down, the rest of the mold can then be filled. The brush bristles should be 
as stiff as badger hair and should be thoroughly rinsed immediately after use so the 
cement will not “set” at the base of the bristles. 



PARTING 

COMPOUNDS 



Parting Compounds or Separating Mediums 

These formulae for separating mediums have been used quite generally for many years, 
and are the most common parting compounds used on models and patterns. 

Stearic Acid or Stearine and Kerosene — Formula; M pound stearic acid shaved to 

flakes, 1 pint kerosene, 1 ounce Aerosol (). 1 . 100. 

Mix the three ingredients and heat* to the boiling point to dissolve them. Stir well. 

Apply to the pattern with a soft brush, preferably a camel hair brush. If brush marks 
show when applied, thin with kerosene. The thinnest fllm can be spread if the solution 



IS warm. 



Aerosol is added to this formula to keep the stearic acid, an animal fat, and the 
kerosene, a mineral oil, in solution. This mixture is one of the most widely used of all 
the parting compounds. However, it should not be used repeatedly on wet Hydrocal 
A-11 or Hydrostone molds since it is not compatible with them. 

Petroleum Jelly (Vaseline). Petroleum jelly may be used successfully if it is cut back 
with approximately 'i parts of kerosene to one of jelly. Blend the mixture by heating* 

and stir well. 

Lard Oil. Lard oil may also be used successfully if the pattern or model and room are 
warm at time of application. If room or model is cool, the lard oil will become too 
heavy and will not spread thin enough. Kerosene may be used as a cutting agent. 

Light Lubricating Oil. Light lubricating oil may be used if applied sparingly. Lxcess 
oil may cause separator runs and produce a soft surface on the gypsum cement model. 

Carnauba or Bayberry Wax. Carnauba or Bayberry wax paste is made of e(pial 
parts by weight) of Carnauba or Bayberry wax and gasoline blended by heating.* 
The .solution may be applied warm to either a dry or moist gyi)sum cement pattern 
and then allowed to dry. After the gasoline has evaporated, polish the wax with a 
cloth, d'his polished wax acts as a sealer, as well as a parting compound. 

Soap. Potters or Neutral Potash Soap (English Soft Soap). .Vfter producing a thick 
lather with a sponge, sj)read over the entire mold or pattern area. Remove all exce.ss 
soaj) with clean sponge in order to preserve pattern metal. 

Spirits of Camphor. When fine detail work is being done, such as the reproduction 
of jewelry, spirits of camphor is the most successful separator. 



*yote: This medium is inflammable when subjected to too much 
heat and proffer precautions should be taken in its preparation. 
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Working Qualities of U*S*Gypsum Cements 
Used for Pattern and Model Making 






✓ 



'Hie word “Hydroral” identifies a f)asie type of Super Strength (lypsiim ( eineiit 
mamifaetnr(‘d l>y tlie I . S. (iy|)surn (\>mpany, under a patented process. Hydroeal 
Cements possess tini<‘s tlie strength and hardness of normal types of moulding 
and pottery [)lasters. (Quality and uniformity of Hydro<*al ( tmients ar<‘ closely con- 
trolh‘d to assnn* consistent performance, d'he following descrilx* the physi<*al and 
working characteristics of the V'arions llydrocal prodncts for pattern and nn»dcl 
making. 



PATTERN SHOP HYDROCAL (Hydroeal Base) For pattern and model making where 
a moderately low “setting exj>ansion,” plastic, free forniin;^ material desired and 
diiiH*nsional accuracy is ncce.ssary. A low expansion material which works well under 
the t(‘inplate. lias a gradual “s(‘t/* with lon^ perio<l of [>lasticit \. I )nes not j^et too 
hard and can he car\'cd or ot herw'ise worked freel\ . .V j'eneral purpose psiim eemeiit . 



HYDROCAL A-1 1 (Hydroeal Base). A hi^h strength (‘ement, ha\in^ a low 

“setting <‘X|)ansion.” Adaptahh* to pro<hiction of hard, stronj^, ton^li mod«*U of nm 
form and stable diintMisional accuracy. Kniplo\ed for [)roduction of master models, 
Keller duplicating models, etc. lias normal gypsum <*ement setting time, rate of 
stiffening lx‘in^ v<‘ry rapid after setting acti«)ii begins. l{(‘commendtM| for shirr>, 
casting t<*clmi<ni<*. 



HYDROCAL B-11 (Hydroeal Base). Similar to A-ll in setting expansion and dim«Mi- 
sional accuracy with slightly less stnMi^th. It has >.(n‘ater plasticity and more gradual 
setting action. Is specifically (h\si^nt‘d for use in production of bnilt-ii[> imMleU, or 
templatt‘-formed models. l)o<‘s not carv't‘ readily. 



HYDROSTONE (Hydroeal Base). Hardest and strongest ^y psiim cf*ment made, (’an- 
not be w'orkt‘d under ttmiplate. I sed for patterns w litTe extremely fiard siirfaee 
re(|nirt‘d. Also list'd for making (\)|X‘ and Drag or Match Plate K<|iiipment for the 
foundry and in priHluction of bt'st c|nalit\’ art castings, statuary', etc. ('annot Im* cast 
satisfa(‘torily' in glue moulds, but work well in plaster, rubbtT, Komirel, t'tc. Kxpan- 
sii>n about four times as great as Hy'tlrtM*al A-11. 



MOULDING HYDROCAL. A white, even s<‘tting Hy<iro<‘ul ha>e material. Kxpansioii 
i-ontn>lle«l. set stabilizeil. Working «|ualities similar to White HydnKal, hut l)etter 
ilimeusioiial aeeuraey. l)esigiu“<l h»r use where alkalinity cannot Ik‘ tolerate*!, ('an Ik* 

han<ile4l in ^lue inouhls. 
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INDUSTRIAL WHITE HYDROCAL. A pure white Hydrocal haviiif; a gra«lual set and 
long period of plasticity. When run under a template, it is a little on the “short ’side 
and has a tendency to tear. Has a high early strength— <an he carved, added to, etc. 
High dry strength. Setting e.xpansion 4-.3 times higher than .V-ll and about ^.3 per- 
cent higher than normal moulding plaster. 
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INDUSTRIAL WHITE MOULDING. This is the gypsum cement commonly known as 
"moulding plaster” or Plaster of Paris. Has a high degr«*t‘ of plasticity. Lower tensile 
ami compressive strength than Hydrocal base cements. .V gcMxl utility cement when 
expansion control, surface hardness and strength are not paramount. 



HIGH EXPANSION HYDROCAL. A .spi'cial high expansion cmnent, designed for u.se in 
preparation of patterns to be reproduceil in Kirksite. or similar die alloy. High ex- 
pansion of the cement during "set” compensates for metal .shrinkage after casting, 
pe rmitting patterns to be made at same dimensions as re(|iiinsl for finished easting. 
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Industrial 

White 

Hydrocal 


i 

1 

1 

Moulding 

Hydrocal 

1 


i 

A-1 1 

Hydrocal 


r 

B-11 

Hydrocal 


1 

( 

1 

Hydrostone 


i 

1 

Industrial 

White 

Moulding 


Pattern Shop 
Hydrocal 


High 

Expansion 

Hydrocal 


Normal consistency 38^2 


1 

40-42 ^ 

( 


40-42 


1 

44-48 


32 Max. 

1 

1 


60-63 

I 

1 


54-56 


Consistency 


35CC 


40CC 


Setting time 
Initial Gilmore 
Final Gilmore 


20' -30 
30' -40 ! 


— ■ t 

17-20 


16' -22 
20' -26' 

1 


i 

18' -23' 

28' -33' 

1 

( 


1 7' -20' 
22' -25' 


25' -35' 

40' -50' 

1 


25' -30' 

35' -45' 

t 


23 

37 


15 

24 


Setting Expansion 
Maximum 
Average 


0.300 

0.230 


0.150 

0.125 


0.05 

0.04 


1 

« 

0.05 

0.04 


0.200 

0.160 ' 


1 

1 

0.200 

0.190 


\ 

0.130 

0.125 


1.7« 

1 


1.5% 


Compressive Strength 
lb. per SQ. ineb) 
Minimum Wet 
Minimum Dry 


2700 

5500 


2300 

4500 


, 

2200 

4500 

1 


2000 

4000 


4000 

11000 


1000 

2000 


1400 

2800 


1200 

2900 


900 

2500 


Tensile Strength 
: lb. per 8Q. inch! 

Minimum Wet 


375 


I 

k 

1 

350 


1 

' 350 


1 

1 

300 


375 


225 


250 






Surface Hardness* 
Monotron Test 


90 


90 

1 

Neutral 


75 

1 

1 

1 


1 

70 


130 


32 
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Alkalinity 


Neutral 


Alkaline 


Alkaline 


1 

1 Alkaline 


Neutral 


Neutral 


1 


1 


Y Slurry pH S-7 S-7 10-11 

*Kg. load 0 01 penetration with 10 mjn. diameter steel t>all. 


10-11 

1 


10-11 


6-7 


6-7 


1 i 

1 ^ 

I 1 ^ 
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Suggested Shop Layout. 





47 










>V-‘ 

f J ^ '*'■ ■ ' '^ ■ 



T - - *'* 



. > 




/ ■ 



' > 



'* ':?»* 



jt'- v-'v. 






f 

y% 



•h - 
















a 












-V ' ■■ 







WASH BUCKET 



Suggested arrangement 



of Mechanical Mixer. 




Slop Sink with settling basin arrangement. 
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Industrial Gypsum and Lime Products 

I rial (ivp-^urn I’Li^trr-. ui<l Kilkf- 
I rKiiMtnal Liiitr* aii«i Liinc'ttoii*- 

f«»r lii*iiinf ri«il hm >1 

Expanded Metals 

KtMiifiin iri^; \I» Mrfal 

«»fio \lr '»h h. irit f »il f«ir iiuiu riisl 

Iflul r \ I »a ii« |i*« i tn* tal 

h# \ |M fh I* * I \lrtal I trilling 
Kiiilroail 4 arnfn)k^ 

Roof and Floor Construction Systems 

I S If IMatik M fal IUmiii«| |irt'fa^f 

• * I tSL I • iVrt a ’ll I f N |Mii III I lit* 

>|iaii 4fV|Miiiii l it 

k rofill* hf|i| 

NN # at htTv%iNMl l\n*hll* h#*M (HMirftI 

Ste*f| |Kik 

Shfff r«N k * l{ I H » ( I mr< 

Other U*S*G Industrial Products 

f N N 1 pla^tit* ^ti***** 

VroU’^tfin#** tiiirirr^l *«aMMtr«*iil hU* 

Vihlltonr* ¥»«hnI fihn* tilf 

liitlu^tnal Intulatiiai 

K-K :m * thermal inaiiUtinif 

• r ‘ «i^Tn.«r* • ^ P*t I© 
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UNITED STATES GYPSUM COMPANY 

INDUSTRIAL DIVISION 

300 WEST ADAMS STREET 
CHICAGO 6, ILLINOIS 



